Abstract A isotope dilution thermal ionisation mass spectrometry U Pb geochronological study was carried out on the high-pressure and high-temperature units (HP HT units) overlying the oceanic suture in the Allo chthonous Complexes of the NW Iberian Variscan Belt. The rocks investigated are seven granulite-to eclogite facies paragneisses and one leucosome within mafi c high pressure granulites in the Ordenes and Cabo Ortegal Complexes of NW Spain. U Pb dating of zircon, monazite, titanite and rutile reveal the presence of a pervasive Early Ordovician metamorphic event at ca. 500 480 Ma and a later Early Devonian event at ca. 400 380 Ma. The U Pb ages, in conjunction with petrological and structural data, indicate that the high-pressure event recorded by these rocks is Early Ordovician in age. Monazite ages in the paragneisses suggest that peak metamorphic conditions were reached at ca. 500 485 Ma. Subsequently, the rock ensemble underwent exhumation accompanied by partial melting and zircon growth at ca. 485 470 Ma. Melting of mafi c granulites was coeval with this latter episode as indicated by zircon crystallisation age in the leucosomes dated at ca. 486 Ma. Based on these data and on the general features of magmatism and metamorphic evolution, it is proposed that this process took place at a convergent plate boundary within a peri Gondwanan oceanic domain. Monazite, titanite and rutile data in some of the samples studied show evidence of a second metamorphic episode that took place between ca. 400 and 380 Ma (with a peak at ca. 390 385 Ma). This Early Devonian event, at variance with the previous one, was not pervasive, but, rather, was localised in areas of intense Variscan tectonothennal reworking. It is claimed that this later metamorphic event was recorded by the U Pb system in areas where monazite and titanite growth was enhanced by fluid circulation in highly strained rocks (Variscan shear zones). According to previous structural studies and Ar Ar dating of fabrics, this Early Devonian episode took place as the HP HT units were deformed and thrusted upon the ophiolitic units in the early stages of the Variscan collision.
Introduction
Lithospheric rocks that have been involved in more than one orogenic event have complex structural, metamor phic and isotopic features. This complexity is a result of the intricate interplay of the various tectonothermal events at different times and scales. One such example is found in the allochthonous high-pressure and high temperature units (HP HT units) overlying the Palaeo zoic oceanic suture in the NW Iberian Massif. These rocks record the structural and metamorphic evolution related to the Variscan orogenic cycle, which was, in turn, superimposed on structures, fabrics and meta morphic features formed in an Early Palaeozoic geody namic setting whose nature is still poorly constrained. The fact that the two sets of structural and metamorphic features obscure one another at all scales has created a debate on whether they formed in one or in the other orogenic cycle, an issue of crucial signifi cance in deci phering the geological evolution of this rock ensemble.
Previous geochronological research on these HP HT upper units has focused on the meta-igneous rocks (e.g. data compilation in Martinez Catalim et al. 1999) . As a result of these investigations there is a general agreement on most, but not all, of the protolith ages of igneous rocks and the ages of Variscan metamorphism. However, contention remains about the age of the HP HT event recorded by these rocks, precluding a time-integrated interpretation of their tectonothennal evolution. Geo chronologic investigations in the HP HT units have so far yielded conflicting evidence regarding the age of the high pressure event. Some data point to an Early Ordovician (ca. 490 480 Ma) age for this event (Kuijper 1979; Peucat et al. 1990 ) whilst other authors have furnished data suggesting an Early Devonian (ca. 405 380 Ma) age (Schiifer et al. 1993; Santos Zalduegui et al. 1996; Ord6fi ez Casado 1998) . Recent geochronological investigations in intermediate-pressure, low to high-grade units (IP units) structurally overlying the HP HT units, have provided further evidence pointing to the existence of an Early Ordovician metamorphic event .
The aim of this study is to shed some light into the debate by means of a geochronological approach focused on the U Pb systematics of accessory minerals in metasedimentary rocks belonging to the HP HT upper units. The study is based on the fact that the behaviour of the U Pb system in accessory minerals is intimately related to the tectonothermal evolution of their host rocks and, therefore, will provide data that can be used, in conjunction with petrological and structural informa tion, to obtain a clearer picture of their evolution. This relationship is, however, not straightforwardly inter pretable as the factors controlling the behaviour and preservation of the U Pb system in metamorphic rocks are multifarious and locally variable. The essential idea is thus to evaluate the new V Pb data in the light of known aspects of the behaviour of the V-bearing minerals (zircon, monazite, titanite and rutile in the present case) and the pertinent structural and metamorphic data. This work is ultimately aimed at obtaining information regarding these issues: (1) to establish the nature of the events recorded by the V Pb system and their time span, (2) to constrain the age of the oldest event recorded by these rocks, (3) to ascertain the age of the HP HT event and (4) to evaluate the Variscan tectonothermal overprint as reflected by the V Pb system. In summary, the main scope of this work is to investigate the geochronological framework of the tectonothermal evolution of the units in the hanging wall to the Variscan suture in NW Iberia.
Geological setting: the NW Iberian Allochthonous Complexes
The geology of the NW Iberian allochthonous terranes has been the object of numerous studies during the past two decades (see review in Martinez Catalim et al. 1999 , and references therein). Exposures of these terranes (known as Allochthonous Complexes) are found in fi ve areas of north-west Spain (Cabo Ortegal, Ordenes and Maplica-Tui; Fig. 1 ) and north Portugal (Morais and Bragan,a). The Allochthonous Complexes (AC) consist of units stacked upon a relative autochthon considered to represent the continental margin of Gondwana. The stacking of these units took place during the early stages of the Variscan orogeny. The AC were dismembered and thinned during their emplacement and exhumation (Martinez Catalim et al. 1996 and in the present day outcrop they are exposed as megaklippen with an internal megastructure of synforms or structural basins (Fig. 1) .
The units that make up the AC have been classifi ed into three groups according to their position in the original nappe pile: basal, intermediate (ophiolitic) and upper units (Figs. 2 and 3 ). The intermediate units are composed of massive metavolcanics, pillow breccias, metadiabases, metagabbros, plagiogranites, ultramafi cs, amphibolites, greenschists and minor metasediments that have been interpreted as a structurally dismembered ophiolitic sequence representing the oceanic suture in this realm of the Variscan belt (Martinez Catalim et al. 1997; Diaz Garcia et al. 1999b ). The basal units, struc turally underlying the ophiolites, are composed of par agneisses, schists and mafi c and felsic meta-igneous rocks (the latter including peralkaline granitoids). These units were affected by a Variscan high-pressure, low to intermediate-temperature metamorphism. Taking into account their litho logical constitution and tectonother mal evolution, the basal units are considered to repre sent the external edge of the Gondwana margin that underwent crustal subduction at ca. 380 375 Ma under an accretionary wedge formed by the ophiolites and the upper units (Arenas et al. 1995 Martinez Catalim et al. 1996 . The upper units, structurally overlying the suture, have been subdivided into two ensembles according to their metamorphic features: high-pressure and high-temperature units, occupying the lower struc tural position; and intermediate-pressure units in the uppermost structural position (Figs. 2 and 3) .
The HP HT units, the objective of the present geochronological study, are composed of paragneisses, and mafi c and ultramafi c meta-igneous rocks. The most characteristic rocks are metabasites, commonly garnet clinopyroxene granulites and eclogites, variably retro graded to the amphibolite facies (Vogel 1967) . Gabbros occur in several stages of transformation, from virtually undeformed rocks scarcely affected by metamorphism, to coronitic metagabbros and HP granulites (Martinez Catalim and Arenas 1992; Arenas and Martinez Catalim 2000) . In the less deformed gabbros, subophitic and diabase textures have been preserved, indicating an emplacement at relatively shallow levels. The geological setting of the mafi c magmatism is not well constrained. In the Cabo Ortegal Complex, Peucat et al. (1990) con sidered the geochemistry of the mafi c granulites to be similar to that of volcanic arc basalts, whereas the geo chemical features of the eclogites are similar to those ofN type MORB rocks. Nevertheless, an origin as continental tholeiites has also been suggested for the metabasites of the same complex (Galim and Marcos 1997) . Paragneisses are typically migmatitic and, according to the metamor phic characteristics of their mafi c inclusions, they are ei ther eclogitic or granulitic in origin (V ogeI 1967) . Finally, the ultramafi c rocks include a heterogeneous ensemble of Ibarguchi 1991) . The peak metamorphic conditions at tained by the HP HT unit range from 9 to 18 kbar and 700
to 850"C (Gil Ibarguchi et al. 1990; Arenas and Martinez Catal:in 1993; Mendia 1996; Gal:in and Marcos 2000) .
The IP units occupy the uppennost structural posi tion in the nappe pile. They are composed of a thick sequence of terrigenous metasediments and large bodies of amphibolites, granitoid orthogneisses and gabbros. The metamorphism ranges from the gr=schist fades in the uppermost part to the intermediate-pressure granu lite facies in the lower part (ca. 7 10 kbar and 725 850 "C,
Abati 2000). The contact separating the IP units from the underlying HP HT units has been interpreted as an ex tensional structure, the Corredoiras Detaclnnent (Mar tinez Catal:in and Arenas 1992; Diaz Garcia et al. 1999a) . Current hypotheses for the geodynamic evolution of the upper units (Martinez Catal:in et al. 1997 involve their genesis within the Rheic Ocean realm, followed by accretion to the wedge developed at the southern margin of the Avalon terrane in Late Ordovlcian Early Silurian times. The subsequent convergence and collision between Laurentia and Gondwana Armorica, resulting in the closure of the Rheic ocean, caused the emplacement of the upper units over the ophiolitic units at ca.
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Geochronological background of the upper units
Available geochronological data cover a variety of rocks from the fi ve AC exposed in NW Iberia and were obtained by different methods (U Pb both thermal ionisation mass spectrometry (IDTIMS) and SHRIMP, Srn Nd, Rb Sr and Ar Ar). A compilation of published geochronological data on these units can be found in Martinez Catalim et al. (1999) . What follows is a sum mary of the most important U Pb data obtained in rocks belonging to the units overlying the Variscan suture. In the HP HT units, geochronological research has focused on rocks of igneous origin: mafi c granulites, eclogites and ultramafi cs. IDTIMS zircon U Pb data on eclogites and mafi c granulites from the Cabo Ortegal and Ordenes complexes yielded ages in the range 480 490 Ma (Peucat et al. 1990 ). On the basis of the features of the zircon data, the authors suggested that this age dates a high grade metamorphic event possibly occurring very shortly after the formation of the magmatic protoliths. SHRIMP U Pb data on allegedly magmatic domains of zircons from the HP mafi c granulites (Schiifer et al. 1993 ; Or d6fi ez Casado 1998) yielded ages in the range 480 500 Ma, which are considered by the authors to represent the crystallisation age of the igneous protoliths. Younger ages are not reported in rims of the same zircons. U Pb ages for eclogite zircons are 512 ± 11, 495 ± 11 and 469 ± 9 Ma, and their rims range between 380 and 390 Ma. The authors contend that the older ages repre sent protolith ages whereas the Devonian ages represent new zircon crystallisation under HP conditions and propose that a single subduction event at ca. 380 390 Ma caused the HP HT metamorphism recorded in these units. Within ultramafi c bodies, the U Pb ages (both IDTIMS and SHRIMP) reported for pyroxenite veins and pegmatoids (Schiifer et al. 1993; Santos Zalduegui et al. 1996; Ord6fi ez Casado 1998) (Dalhneyer and Tucker 1993; Abati et al. 1999) . Within the same units, Abati et al. (1999) obtained concordant monazite ages in granulite facies paragneisses in the range 493 498 Ma and they found no isotopic evidence for younger events in the samples investigated, with the exception of two rutile fractions yielding 206 Pb/ 238 U ages at ca. 380 390 Ma.
Sampling rationale and sample description
Considering the results of previous geochronological investigations and based on the present knowledge of the tectonic and metamorphic history of the area, we studied seven samples representing the high-grade (granulite-to eclogite-facies) paragneisses exposed in the Cabo Ortegal and Ordenes Complexes (Figs. 2 and 3) . Dating of par agneisses circumvents the controversy between protolith vs metamorphic age that has been a recurrent issue in the interpretation of U Pb data in the meta-igneous rocks from these units (cf. Peucat et al. 1990; Ord6fi ez Casado 1998) . A valuable additional constraint on the age of the HP HT event can be provided by the crystallisation age of leucosomes associated with HP mafi c granulites, whose fi eld relationships indicate a formation broadly coeval with the development of the retrogressive fabric associated with the granulites. For that purpose we studied one sample of such leucosomes within mafi c granulites of the Cabo Ortegal Complex.
A description of the salient petrological features of the samples investigated (location in Figs. 2 and 3 ) is given below.
Cabo Ortegal Complex
GCH-99-1: Banded Gneiss; Grt Sil-bearing biotitic paragneiss
The Banded Gneiss Formation (Vogel 1967; Fig. 2 ) is constituted by pelitic to semi-pelitic migmatitic gneisses with a complex tectonothermal evolution. These gneisses exhibit mafi c inclusions of eclogitic rocks, with the thickest layer of massive eclogites (ca. 300 m) located in the basal part of the metasedimentary succession (Fig. 2) . Thermo barometric determinations in these basal eclogites suggest that eclogite-facies peak conditions were reached at 750 800 QC and 20 23 kbar (real pressure; Mendia 1996) . The sample is a fi ne-to medium-grained porphy roblastic gneiss with a high-temperature mineral assem blage that lacks primary muscovite. The regional foliation in the gneiss formation is mylonitic and was probably developed in a post-eclogitic stage. It is defi ned by biotite rich layers that alternate with quartz plagioclase-rich domains. Lepidoblastic biotite is interlocked with fi bro litic sillimanite that formed during post-eclogitic decom pression. Abundant pre-schistose garnets, developed during the HP HT eclogitic event, appear as sheared porphyroblasts partially replaced by biotite. Some large crystals of rutile, partially replaced by ilmenite, and plagioclase are probably also relic mineral phases of the eclogitic paragenesis. Locally, titanite is observed to grow synkinematically with the Variscan regional foliation.
GCH-99-6: Chimparra Gneiss: garnet-bearing biotitic paragneiss
The Chimparra Gneiss Formation (Vogel 1967 ) is formed by migmatitic paragneisses ranging in composi tion from pelitic to semi-pelitic (Fig. 2) . Their tectono thermal evolution is similar to that of the Banded Gneiss, but, in this case, the HP and HT event reached granulite-facies conditions, as can be deduced from the mafi c inclusions within the gneisses (V ogel 1967) . Sam ple GCH-99-6 is a migmatitic paragneiss composed of Grt Bt PI Qtz Rt Ilm, with some retrogressive and post-schistose muscovite lepidoblasts. Medium-to fi ne grained leucosomes composed of quartz and plagioclase appear flattened in the foliation, suggesting that partial melting in the Chimparra Gneiss Formation took place in early to syn-schistose stages.
GCH-99-7. Chimparra Gneiss (Carreiro Shear Zone):
Grt Ky-bearing biotitic paragneiss
The Carreiro Shear Zone is interpreted as a Variscan thrust that placed the HP HT unit over the ophiolitic rocks representing the Variscan suture (Fig. 2) . Defor mation in this major thrust occurred under amphibolite facies conditions. In the footwall to the thrust plane, metagabbroic rocks of the ophiolites were accreted and transformed into garnet amphibolites at ca. 390 Ma ( 4°A r/ 3 9 Ar on hornblende concentrates; Peucat et al. 1990 ). In the hanging wall to the thrust plane, close to the area with the more intense deformation, the Chimparra Gneiss appears strongly mylonitised. The mineral as semblage formed during the HP and HT event has been highly overprinted, and the actual mineralogy of the paragneiss is related to the development of the mylonitic foliation. The studied sample is a porphyroblastic rock constituted by Grt Ky Bt Ms PI Qtz Rt Ilm Czo. Porphyroblastic garnet is very common and shows late to post-tectonic relationships with the mylonitic foliation. Kyanite crystals (ca. 0.5 mm in length) are also very common and appear oriented in the foliation. Biotite is almost the only mica in the paragneiss, although some scarce muscovite lepidoblasts showing late to post-tec tonic relationships with the foliation were observed.
GCH-99-9. Leucosome in mafic granulites: Grt-bearing quartz plagioclase gneiss
The HP mafi c granulites ( Fig. 2) were affected by partial melting during decompression following the HP event. During this process, the original granonematoblastic granulites (Na-Di + Grt + PI + Qtz + Rt) were strongly deformed, melted and fi nally retrogressed. Thence, these mafi c rocks were transformed in mafi c migmatites and fi nally in amphibolic gneisses (Gabn and Marcos 2000) . The leucosome selected for this study comes from a layer 20 cm thick. It is a very homoge neous leucocratic rock ahnost without mafi c parts. This leucocratic gneiss exhibits a granoblastic texture and is mainly composed of alotrioblastic or sub-idioblastic crystals « 0.5 mm) of garnet, quartz and plagioclase. Other minor minerals in this gneiss are clinozoisite, green hornblende, scapolite, biotite, rutile, ilmenite and titanite. Petrographic observations show that titanite is always a late phase with respect to rutile and ihnenite.
Ordenes Complex
GCH-99-11. Be!mi! Gneiss: Grt Ky-bearing biotitic paragneiss
In the SE of the Ordenes Complex, the Belmil Antiform exhibits HP and HT paragneisses, which contain inclu sions of metagabbros and mafi c granulites (Fig. 3) . The selected sample is a Grt Ky-bearing biotitic paragneiss that shows an important low-temperature retrogression. Most of the biotite lepido blasts, as well as many of the kyanite (ca. 0.25 0.50 mm) and garnet crystals, have been replaced by fi ne-grained retrogressive aggregates with sericite, chlorite, plagioclase and clinozoisite. The groundmass in this gneiss is composed of abundant quartz and plagioclase, with scattered ihnenite crystals.
GCH-99-13. Melide Gneiss: Grt Ky-bearing biotitic paragneiss
To the E of the Behnil Antiform, a thin layer of HP and HT paragneisses outcrops in association with mafi c and ultramafi c rocks (Fig. 3 ). These paragneisses are located immediately below the Corredoiras Detachment, an im portant Variscan extensional detachment �Diaz Garcia et al. 1999a ) previously dated at 375 Ma ( ° Ar/ 3 9 Ar on hornblende concentrates; Dallmeyer et al. 1997) . This detachment caused an important deformation in the HP paragneisses, which appear as highly mylonitised rocks constituted by Grt Ky Bt Ms PI Qtz Rt Ilm Czo. The mylonitic foliation is fi ne-grained and defined by lepidoblasts of biotite and minor muscovite, which ap pear interlocked with fi ne needles (ca. 0.1 mm) of silli manite. Abundant porphyroclasts of quartz, plagioclase, rutile ihnenite, garnet and kyanite are surrounded by the mylonitic foliation. The large porphyroclasts of kyanite (ca. 1 mm) belong to a fi rst generation of this mineral and, together with the rest of the porphyroclastic minerals, can be interpreted as relics of the HP assemblage.
GCH-99-J8. Sobrado Upp er Gneiss:
In the eastern part of the Ordenes Complex, the HP HT unit is exposed in the core of a tectonic window, the Sobrado Window (Fig. 3) . The HP HT unit of the Sob rado Window may be subdivided into three different slices limited by minor extensional contacts (Martinez Catalim and Arenas 1992) . The lower slice is made up, from bottom to top, by highly serpentinised ultramafi c rocks with some mafi c inclusions and a layer of metaba sites 500 m thick. These mafi c rocks include eclogites (Omp + Grt + Qtz + Rt ± Ky ± Zo) and related clinopyroxene garnet rocks without primary plagioclase (Na-Di + Grt + Qtz + Rt ± Zo), as well as other litho logical types derived from the retrogression and mylonitization of the early high-P types. The intermedi ate slice contains a 1,000-m-thick package of migmatitic paragneisses (Sobrado Lower Gneiss), with frequent in clusions of HP granulite-facies mafi c rocks (Na-Di + Grt + PI + Qtz + Rt ± Ky). Thermobarometry in these granulites suggests metamorphic peak conditions of 850 QC and 13 kbar. Relics of the igneous protoliths are not preserved either in the lower or in the intermediate slices. The upper slice includes migmatitic felsic gneisses (Sobrado Upper Gneiss) and layers of mafi c rocks derived from deformed and recrystallized gabbros, which locally grade to undeformed varieties that preserve intact igneous textures. Peak conditions in these granulite-facies mafi c rocks were estimated to be 750 QC and 10 11 kbar (Arenas and Martinez Catalim 1993) . Later, these me tabasites were affected by variable amounts of partial melting and, fi nally, developed a regional foliation in the amphibolite facies, whose common products include amphibolic gneisses, flaser amphibolites and fi ne-grained amphibolites. The partial melting process and the later mylonitization also affected the metabasites of the inter media te slice, as well as the paragneisses. Sample GCH-99-18 is a migmatitic paragneiss that shows an important low-temperature retrogression. Most of the garnet pro phyroblasts, kyanite crystals and biotite lepidoblasts have been replaced by mineral aggregates with chlorite and muscovite. The groundmass in this gneiss is mainly constituted by quartz and plagioclase with minor ilmenite crystals developed after rutile.
GCH-99-17. Sobrado Lower Gneiss:
Grt Ky Kfs-bearing migmatitic paragneiss This is a medium-grained, biotite-poor granoporphy roblastic gneiss. Large porphyroblasts of garnet and kyanite (up to 1 mm) are surrounded by an intense, mylonitic foliation. Some pre-schistose rutile grains are partially replaced by ihnenite. The scarce lepidoblasts of biotite oriented in the foliation are frequently developed by a reaction that involves garnet breakdown. There fore, it can be suggested that in the Sobrado Window, as was also the case in the HP and HT paragneisses of the Cabo Ortegal Complex, the regional mylonitic foliation in the HP HT paragneisses is younger that the HP event. In some cases, especially in the proximity of major Variscan structures, the early mylonitic foliation was reactivated during Variscan times. Thus, it can be sug gested that this foliation has a polymetamorphic devel opment. Partial melting occurring during the fi rst stages of development of the mylonitic foliation is well docu mented in this paragneiss, where Qtz PI Kfs syn-schis tose leucosomes are widespread.
U-Pb dating
Analytical techniques U Pb analytical work was conducted at the Mineral ogical Geological Museum, University of Oslo. Samples were crushed with a jaw crusher and pulverised with a hammer mill. Minerals were separated by heavy fraction enrichment on a Wilfley table, magnetic separation in a Frantz isodynamic separator and density separation using di-iodomethane (CH 2 I 2 ). Minerals to be analysed were hand picked under a binocular microscope and some of the fractions were subsequently air-abraded (see Table 1 ) following the method of Krogh (1982) . The selected minerals were washed in 4 N HN0 3 on a hot plate and rinsed repeatedly with H 2 0 and acetone. A mixed 20 5 Pbj 23 5 U spike was added to the sample after weighing and transfer to the dissolution vessel. Zircon and rutile were dissolved in HF (+ HN0 3 ) in Teflon minibombs at ca. 185°C, monazite was dissolved in 6 N HCl in Savillex vials on a hotplate and titanite was dissolved in HF (+ HN0 3 ) using Savillex vials on a hotplate. The solutions were subsequently evaporated, redissolved in 3.1 N HCl and passed through anion ex change columns in HCl medium to purify U and Pb (zircon and monazite). For titanite and rutile, a proce dure using HCl HBr HN0 3 was used (Corfu and Stott 1986) . Pb and U were finally collected together in the bombsjSavillex vials used for dissolution and loaded together on outgassed Re fi laments with H 3 P0 4 and silica geL Isotopic ratios were measured on a Finnigan MAT 262 mass spectrometer using up to four Faraday detectors in multicollection mode. Very small fractions or fractions with very small amounts of U and Pb were measured by peak jumping on a secondary electron multiplier (ion counting mode). Total procedural blanks were less than 2 5 pg Pb and 0.1 0.3 pg U for zircon and monazite, and 10 pg Pb and 0.3 pg U for titanite and rutile. The Stacey and Kramers (1975) model was used to subtract initial common Pb in excess of the laboratory blank. Regression lines were calculated using the model 1 algorithm of Ludwig (1989) with intercept errors quoted at 95% confi dence level. Decay constants are those of Jaffey et al. (1971) .
Results
A total of 23 monazite, 14 zircon, four titanite and one rutile analyses were performed on single and multigrain fractions. The results are given in Table 1 and in the concordia plots of Figs. 4, 5, 6, 7, 8 and 9 . The general features of analytical data and the results are reported below. am Monazite; z zircon; t titanite; rt rutile; eu euhedral; sb subhedral; eMeasured ratio, corrected for fractionation and spike contribution an anhedral; eq equant; lp long prisms; f fi at; pg pale green; A fCorrected for spike, fractionation, blank and initial common Pb abraded; nA not abraded; (1) number of grains analysed (Stacey and Kramers 1975) bWeights better than 10% when samJ;le weight is over 10 mg g2cr uncertainty calculated by error propagation procedure that cModel ThjU ratio estimated from 20 Pbj206Pb ratio and age of the takes into account internal measurement statistics and external sample reproducibility as well as uncertainties in blank and common Pb dTotal common Pb in sample, including initial and blank Pb correction Banded Gneiss (GCH-99-I) This sample <:: ontained very altered, soft, inclusion·ricll monazite that either dislntegrated after ca. 15 mm (Fig. 4) of air abrasion or dissolved partly in a hot HN01 bath. Six zirron, two titanite and one rutile abraded fra<:: tions were analysed (Fig, 6) . Two of the zirron fractions were very low in uranium « 13 ppm) resulting in analyses with large l1l%j1lSU and l1l%/l1l% UllC ertainties. The l1lOSPb/lllU ages are 442±4 (small short fiat euhedral prisms) and 429± 3 Ma (equant multifaceted 'football· like' zirrons), One fra<:: lion of long euhcdral prisms contained an inherited component yielding a 207 Pbj 206 Pb age of 665 Ma. One large fraction of more U-rich, big euhedral stubby prisms yielded a subconcordant (1.6% discordance) point with a U Pb age of 485 ± 3 Ma and a 207 Pbj 206 Pb age of 492 ± 4 Ma. Melide Gneiss (GCH-99-13)
Five monazite fractions (two abraded single grains, one non-abraded and two abraded multigrain fractions) were analysed (Fig. 8 ). All data cluster tightly on or slightly above concordia with 207 Pbj "3 5 U ages in the range 384 388 Ma. As shown in Fig. 8 , no evidence was found for any older stage of monazite growth.
Sobrado Upper Gneiss (GCH-99-18)
Three abraded monazite fractions (two single grains and one multigrain) were analysed (Fig. 9a) . The multigrain fraction and one single grain yielded overlapping con cordant data points with an average 2 07Pbj 23 5U age of 489 Ma. The second single grain analysis is slightly discordant and yielded a 207 Pbj "06 Pb age of 487 Ma (within error of the U Pb age of the concordant data). These ages are in agreement with that obtained by Ku ijper (1979) in a monazite multigrain fraction separated from a sample of the same unit in a different locality e 07 Pbj 206 Pb age 487 Ma).
Sobrado Lower Gneiss (GCH-99-17)
This quartz feldspathic migmatitic paragneiss did not contain monazite (Fig. 9b) . Three multigrain zircon fractions and one single grain (all abraded) were analysed. The four fractions are discordant and con tain Precambrian inherited components. Although the four fractions do not fi t on a regression line, a dis cordia line through the two fractions with the lowest 207 Pbj 206 Pb ages gives a lower intercept age of 477 ± 8 Ma, which is in agreement with that obtained by Kuijper (1979) in the paragneisses of the lower unit (472 ± 12 Ma). This age is also consistent with the subconcordant fraction of sample GCH-99-1 e 07 Pbj 206 Pb age 481 Ma).
Discussion of U-Pb results
The results presented in the previous section are further discussed in this section. All samples except the leucosome (GCH-99-9) correspond to eclogite-to granulite-facies paragneisses, which, in some cases, show evidence of melting (see sample description above). A prominent feature evidenced by the data set is that there is no apparent difference between the Ordenes and Cabo Ortegal results and, therefore, they will be considered together in the following discussion (this is also consistent with the geological evolution of the AC, see above).
Zircon data
Interpretation of zircon U Pb data in metamorphic rocks is often complex (see review in Mezger and Krogstad 1997) . In the present study, we dated zircons from a leucosome in order to constrain its crystallisation age and zircons from an eclogite-facies paragneiss (GCH-99-1) and from a granulite-facies paragneiss . Both paragneisses show clear fi eld evi dence of migmatisation, which is interpreted to have occurred during decompression following peak pressure conditions. In the case of the leucosome (Fig. 6) , the crystallisa tion age is well constrained by one concordant fraction of euhedral prisms, and two slightly discordant fractions whose 207 Pbj 206 Pb ages overlap within error with that of the concordant fraction (Table 1, Fig. 6 ). The crystalli sation age is best constrained as 486 ± 4 Ma, also con sidering that the two slightly discordant fractions may be displaced to the right owing to some minor inheri tance. The fraction with a Precambrian component re flects inheritance in the protolith (mafi c granulite derived from a gabbro), whose crystallisation age is thought to be only slightly older than that of the high grade metamorphic event (Peucat et al. 1990 ; Ord6fi ez Casado 1998). The low-U fractions, although yielding imprecise analyses, reflect the presence of a l ounger component. Based on the more precise 206 Pbj "3 Pb ages (ca. 430 440 Ma) they lie between the older concordant age and the younger ages recorded by titanite and rutile (see below and Fig. 6 ). The very low U content of these zircons (Table 1) suggests that lead-loss is not likely to have caused a shift towards younger ages. Given that there is no independent evidence for a geological event at 430 440 Ma, the most likely explanation is that these fractions represent a mixture of 486-Ma cores and overgrowths related to a later event as recorded by ti tanite growth. It should also be noted that these zircons are very different in morphology from those belonging to the 486-Ma generation.
Eclogite facies paragneiss (GCH-99-1, Fig. 4 ) con tained abundant zircons of assorted morphology and size (Table 1) . The subconcordant fraction with a 207 Pb/ 206 Pb age of 481 Ma was formed by very small needle-like transparent euhedral prisms. Considering that the protolith must have been a pelitic to semipelitic sediment, this datum, taken at face value, could be ex plained in two ways: (1) these zircons represent 2481 Ma detrital components that only suffered slight Pb loss throughout subsequent events, or (2) they are new zircons grown metamorphically or in small melt pools within the paragneiss. It should be noted that these very carefully selected 15 crystals were practically identical to one another and that they represent a distinct morpho logical type within the zircon population of the sample. Because monazite data indicate that the HP HT units underwent high-grade metamorphism at an age older than ca. 481 Ma, the fi rst possibility must be ruled out. This is also in agreement with the signifi cantly older depositional ages proposed for these metasediments (Ord6fi ez Casado 1998). The three discordant fractions represent the main morphological types found in the sample (multifaceted equant crystals, equant subhedral to euhedral transparent prisms and long subhedral prisms). The fraction with the oldest apparent age is that formed by the equant football-like crystals. The others yield much younger 207 Pb/ 206 Pb ages (Table 1) , sug gesting that they might be formed by grains with old cores and overgrowths coeval with the sub-concordant fraction. This is supported by the regression shown in Fig. 4a , which yields a lower intercept age of 472 ± 27 Ma, within error of the subconcordant fraction. Furthermore, a regression not constrained by the sub concordant fraction (i.e. using only the three discordant fractions) yields a lower intercept age of 470 Ma, al though the probability of fi t is O. In this case we consider that the lower intercept is meaningful (cf. Discussion in Mezger and Krogstad 1997) and represents an event at ca. 470 480 Ma or slightly older. The argument is strengthened by the presence of the sub-concordant fraction at the end of the discordia chord. Although there is a 20% probability that this age is concordant with a concordia age of 476 ± 1.5 Ma (Ludwig 1998) , it is possible that these needles may have been affected by minor lead-loss. As a more prudent estimate, zircon is constrained as 476 + 81 2 Ma.
The migmatitic (granulite-facies) paragneiss GCH-99-17 also contained abundant zircons. The four frac tions are discordant with 207 Pbl 206 Pb ages ranging from ca. 1.3 to 2.09 Ga and on a concordia plot show the typical array of zircons from high-grade metamorphic rocks �Fig. 9b). The single large euhedral prism yielded a 207 Pbl o 6 Pb age of 1.77 Ga, similar to a multigrain fraction with a 207 Pbj '°6 Pb age of 1.65 Ga. The latter consisted of small equant euhedral prisms included in biotite (separated from biotite flakes in the magnetic fraction). A regression using only the two fractions with the smallest proportion of inherited Pb (both very sim ilar in morphology, consisting of small flat euhedral prisms) yields a lower intercept age of 477 ± 8 Ma (Fig. 9b) ; the two other fractions lie close to the line, one at each side. Because of the low U content, the zircons from this rock would not have undergone much Pb loss after the 477 Ma event. Given that (1) the lower inter cept of ca. 477 Ma is consistent with the lower intercept (plus concordant fraction) in the previous sample (472 ± 27 Ma), and (2) it is consistent with the lower intercept age obtained by Kuijper (1979) in a similar sample from the same unit (472 ± 12 Ma), we consider the lower intercept to be signifi cant and evidence for a high-grade geological event at ca. 470 480 Ma.
The consistency of data between the eclogite facies paragneiss (Cabo Ortegal Complex, Fig. 2 ) and the granulite-facies paragneiss (Ordenes Complex; Fig. 3 ) also support our hypothesis that these ages are mean ingful and represent an event affecting the HP HT units of the Allochthonous Complexes at ca. 470 480 Ma. Finally, these ages are consistent (within analytical er ror) with the crystallisation age of the leucosome and suggest that the event responsible for melting in the mafi c granulites was coeval with the growth of new zircon in the HP HT paragneisses.
The upper intercept age in the granulite facies mig matitic paragneiss (Fig. 9b) is ca. 2.2 Ga, indicating that the average age of the inherited component is very similar in the metasediments of the two AC investigated (cf. Figs. 4a and 9b) , which, in turn, is consistent with geo logical observations suggesting that the HP HT units have a common geological evolution in all the AC of NW Iberia and that, in particular, the sedimentary protoliths of the HP HT gneisses were formed in the same envi ronment and, therefore, carried the same admixture of detrital zircons. These new data are also in agreement with those of Peucat et al. (1990) for rocks of the same units and with SHRIMP data (Ord6fi ez Casado 1998), which point to a predominance of Early Proterozoic detrital zircons in these HP HT paragneisses.
Monazite data
All samples except the leucosome (GCH -99-9) and the migmatitic paragneiss (GCH-99-17) contained monaz ite. It is well known that monazite is a suitable mineral for isotopic monitoring of high-grade events owing to its resilience to lead loss, its high closure temperature and the general absence of inherited components. In addi tion, monazite U Pb chronology can provide informa tion on the prograde path of a metamorphic rock. However, many studies have shown that monazite ages are often not straightforwardly interpretable and even single grains may record complex isotopic histories (e.g. Parrish 1990; Hawkins and Bowring 1997; Crowley and Ghent 1999; Vavra and Schaltegger 1999; Zhu and O'Nions 1999; Simpson et al. 2000) . The growth of monazite during the course of amphibolite granulite eclogite facies prograde metamorphism is widely docu mented (see references above). The rather complex history of the sample suite selected for this study is reflected in the variety and lack of uniformity of the data. Two main patterns were found: one where all data cluster in a narrow age interval and the other where the ages are spread over a larger period of time. Within the fi rst group we have samples GCH-99-13 and -18, which themselves represent two extreme cases: in sample 13 all multi-grain and single grain fractions (abraded and non abraded) yield Early Devonian ages (390 385 Ma) whereas in sample 18 a multigrain and two single grain fractions give Early Ordovician ages (486 490 Ma).
Sample 6 (biotite-poor quartz feldspathic paragneiss) contained very little monazite and only one small mul tigrain fraction was analysed (see above) yielding a slightly discordant point that reflects minor lead loss from an Early Ordovician age (Fig. 5) .
Samples GCH-99-I, -7 and -11 display a spread of ages with different features in each case. In sample GCH-99-I only three single grains were analysed (see above) to yield different ages. One datum is precise and � ields a reversely discordant analysis (Table 1 ) with a 07 Pbj 23 5 U age of ca. 386 Ma (in the same range as the cluster of sample 13). The second grain yielded an im precise analysis with an older 207 Pbj 23 5 U age that over laps with the 206 Pbj 238 U age of two titanite fractions from the same sample (see below). The third single grain yields a 4.2% discordant analysis with a 207 Pbj 206 Pb age of 442 Ma. The reverse discordance ( 3.6%) in the fi rst single grain is indicative of growth rather than resetting of older monazite because the excess 23 "Th could only have been incorporated during crystallisation (e.g. Par rish 1990; Vavra and Schaltegger 1999; Simpson et al. 2000) . The uppermost monazite data point may repre sent either incomplete episodic Pb loss, or a binary mixing between Ordovician monazite (grown during the high grade event recorded by zircon in the same rock) and Devonian monazite (as the other two single grains), or a combination of both. There is no independent evi dence for any event at ca. 440 Ma in any of the rocks studied except for the low U zircons in the leucosome sample that fall broadly in the same age range. There fore, the possibility exists that something signifi cant occurred at ca. 430 440 Ma. No concordant monazites were found matching the age of the concordant zircon fraction (see above). However, it is important to note that, with the exception of the three grains analysed, all the monazites were turbid, inclusion ridden and altered, and could not be analysed. We favour the idea that the two highest quality monazite grains with Devonian age could have formed as a result of localised fl uid infi ltra tion.
Sample GCH-99-7 belongs to the same unit as sample 6 (Fig. 3) , but was collected within a Variscan amphib olite facies shear zone. Here, the situation is more complex as can be seen in Fig. 5 and Table l. Two nonabraded multigrain fractions yielded overlapping data points with 207 Pbj 23 5 U ages of 448.9 and 449.2 Ma. The rest of the fractions were all single grains, of which two were abraded and two non-abraded. The four analyses are sub-concordant (Fig. 5) and the 207 Pbj "3 5 U ages spread from 456 to 486 Ma, but the youngest ages were obtained from the two non-abraded grains and the oldest ones from the abraded grains. The oldest grain (1 % normally discordant) has a 207 Pbj "06 Pb age of 490 Ma, whereas the second oldest is 0.9% reversely discordant and has a 207 Pbj 23 5 U age of 480.1 Ma. Keeping in mind the monazite a S e obtained in the multi grain fraction from sample 6 e 7 Pbj 206 Pb age 484 Ma) we believe that these two grains might reflect the Early Ordovician event in the Chimparra Gneiss unit at 480 490 Ma. The younger ages defi ne a sub-concordant linear array that strongly suggests the presence of binary mixing in the single grains. It is very important to note that all four younger analyses correspond to non abraded single and multigrain fractions. A simple explanation that would account for the pattern observed in this sample is that monazites occur as composite grains with an old core (480 490 million years old) and a younger overgrowth, which in the case of the older grains was totally or almost totally removed by air abrasion (e.g. Crowley and Ghent 1999) . The age of the young end member component is probably 385 390 Ma, as we found in samples 13 and l. The mixing is illustrated in Fig. 5 by the discordia line anchored at 385 Ma and calculated using all fractions. As can be seen in the fi gure, in this region of concordia, all younger fractions could be apparently concordant and still lie on a discordia line with an upper intercept age of ca. 486 Ma.
Sample GCH -99-11 (Fig. 7) also yielded a normally discordant analysis with a 207 Pbj 206 Pb age of 465 Ma for a non-abraded multigrain fraction. In this case, the source of the discordancy is hard to constrain. As pro posed for previous cases, it could be a mixture of old (ca. 490 Ma) and younger (380 390 Ma by analogy with other samples) monazite. However, a discordia line anchored at 492 Ma gives a lower intercept age of ca. 275 Ma (not shown), which does not agree with such a binary mixing. An alternative could be that discordancy is caused by incomplete Pb loss (accompanied or not by new monazite growth) during a late-Variscan thermal event (cf. Dallmeyer et al. 1997) . However, the presence of some Early Devonian component cannot be entirely ruled out. The rest of the fractions consisting of abraded grains yielded ages in the range 490 500 Ma. The two concordant, overlapping fractions correspond to very small, subhedral shiny single grains, whereas the two discordant fractions correspond to large brownish, U-rich grains (Table 1 ). These data suggest that the duration of the Early Ordovician event in this unit was of about 9 Ma from ca. 500 Ma e 07 Pbj 206 Pb age of the oldest discordant single grain) down to ca. 491 Ma e 07 Pbj 23 5 U age of the youngest concordant grain).
Titanite and rutile data
Only four titanite and one rutile fractions were analysed in the leucosome (GCH-99-9; Fig. 6a ) and in the eclogite facies paragneiss (sample GCH-99-1; Fig. 4b ). Titanite and rutile are characterised by low U and Pb abundances compromIsmg the preCISIOn of 207 PbF 3 5 U and 207 Pbj 206 Pb ages through the common lead correction. Therefore, the 206 Pbj 238 U ages are considered for these two minerals. In the leucosome sample (Fig. 6a) , two abraded fractions of pale greenish titanite yielded over lapping data points with 206 Pbj 238 U ages of 386 and 388 Ma. Because titanite growth in this leucosome post-dates that of rutile, these ages are considered to indicate titanite growth under medium-to high-grade conditions, possibly in association with the event that formed the coexisting low-U zircons. The rutile fraction, with a younger 206 Pbj 238 U age of 372 Ma, is considered to represent a cooling age below the closure temperature.
In the eclogite facies paragneiss (Fig. 4b) , the two titanite fractions analysed yield data points with poor precision owing to the high initial common Pb content (5 7 ppm) probably related to the abundant tiny opaque inclusions (see above). However, the two fractions overlap one another and yield 206 Pb / 238 U ages of 402 and 404 Ma, consistent with the 20 Pbj 23 5 u age of a coexisting monazite single grain, and suggest that this age represents the time of simultaneous titanite and monazite growth in this gneiss. This is supported by petrographic evidence indicating that titanite growth was coeval with the development of the Early Variscan foliation.
Geological significance of U-Pb ages
In this section we will discuss the main implications of the U Pb data for the geological evolution of the HP HT units within the Allochthonous Complexes of NW Iberia. The discussion will be aimed at providing hy potheses, ideas and some conclusions regarding the main objectives we set out to accomplish with this geochro nological work.
In our view, the main outcome of this research is that the new data clearly reveal that the HP HT units in the NW Iberian Massif record a polyorogenic evolution with (at least) two metamorphic episodes in the Early Ordovician and the Early Devonian, respectively, sepa rated by a ca. 100-million-year period of which there remains a very poor (or non-existent) U Pb isotopic record. This fi rst order conclusion contrasts with previ ous research that favoured the existence of only one metamorphic episode (either Devonian or Ordovician).
The Early Ordovician event
The Early Ordovician event is recorded by concordant monazite and zircon ages in metasediments. Zircons with inherited Precambrian components also yield dis cordias with Early Ordovician lower intercepts. Ac cording to the monazite U Pb data reported herein (Table 1, Figs. 4, 5, 6, 7, 8 and 9) , this event had its acme between 485 and 495 Ma. However, the event might have started at ca. 500 Ma e 07 Pbj 206 Pb age of a slightly discordant multigrain fraction in sample 11). This age span is analytically indistinguishable from that obtained by Abati et al. (1999) The zircon ages in the metasediments (samples GCH-99-1 and -17) are younger than the monazite ages and, as claimed above, they represent an event of zircon growth at ca. 470 480 Ma. Although the data do not allow us to place fi ner constraints on the duration of this event it can be said with confi dence that it post-dates the acme of monazite growth by ca. 5 to 10 million years. Some authors (e.g. Mezger and Krogstad 1997, and references therein) question the validity of lower intercept ages if they are younger than those of monazite, and suggest that they should be taken as minimum age constraints. However, in the present case, the fi nding of a sub-con cordant fraction with a maximum age of 481 ± 3 Ma in sample GCH-99-1 supports our view that zircon growth locally post-dates the growth of monazite.
A later growth of zircon than of monazite implies that these minerals image different sections of the P T tra jectory of the rocks. Zircon growth in high-grade meta morphic rocks may not necessarily date the peak P T conditions as often assumed, but rather a subsequent stage along the decompression path of the P T trajectory (cf. Wendt et al. 1993; Roberts and Finger 1997) in which zircon growth is related to the presence of a melt phase in the rock. In the present study, both paragneiss samples show evidence of melting and in both all the Zr would have been tied up in detrital zircons, thus making it dif fi cult for new zircon to form in a subsolidus environment. Thus, we propose that monazite ages date the peak conditions (or are closer to them) at ca. 485 495 Ma whereas zircon growth occurred during a stage of decompression accompanied by melt formation.
The crystallisation age of 486 ± 4 Ma of the leuco some within the retrogressed mafi c granulite is further evidence in favour of fast decompression following peak granulite-facies conditions. In addition, this datum strongly supports that the HP granulite to eclogite-facies metamorphism recorded by the HP HT units is Early Ordovician in age. The crystallisation age of the leuco some is identical to that yielded by a Srn Nd (whole rock garnet clinopyroxene) isochron in a clinopyroxe nite from the Bragan,a complex, which provided an age of 485 ± 17 Ma (Santos 1998) , and suggests contempo raneity of crustal and mantle melting (or rather the crust lithospheric mantle ensemble) after peak granu lite eclogite-facies metamorphism.
A relevant question that arises from the above dis cussion is whether granulite to eclogite-facies conditions could have been sustained for a period of ca. 100 mil lion years into the Devonian. This seems unlikely as the preservation of high-pressure relics implies rapid exhu mation/uplift after attainment of peak conditions (e.g. Platt 1993) .
The above arguments also reopen the question of whether or not all the Early Ordovician ages 0 btained by SHRIMP in allegedly magmatic domains of zircons (see introductory sections above) from mafic granulites and eclogites represent actual magmatic crystallisation ages or whether they represent ages of metamorphic growth. In fact, some of the U Pb dates claimed to be magmatic protolith ages in mafi c granulites and eclogites are younger than monazite ages in the HP HT metasedi ments.
Finally, we must comment on the possible geody namic scenario in which these events occurred. Recently, Abati et al. (1999) and Abati (2000) have proposed that the upper units of the AC were formed at a convergent plate boundary, possibly a volcanic arc setting. They base the hypothesis on the general character of the magmatic and metamorphic evolution and the meta morphic gradients that display many common features with modern arcs. They propose a scenario in which the emplacement of ca. 500-Ma-old gabbros and granitoids at shallow crustal levels is followed shortly by their burial and regional metamorphism form granulite-facies conditions in the IP units and granulite to eclogite facies conditions in the HP HT units. According to the data presented herein, these units might have undergone rapid exhumation after burial. The palaeogeography of this alleged arc in the context of the Laurentia Gondwana interactions during the Early Palaeozoic has been discussed by, for example, Martinez Catalan et al. (1999) and Abati et al. (1999) . The present study does not (and did not aim to) furnish new data in this regard, but it does strengthen the hypothesis that the tectono thermal evolution of the upper units of the AC in NW Iberia is compatible with an (Early Palaeozoic) island arc scenario in which magmatism, burial metamorphism with high T gradients and fast exhumation are common features (e.g. Hiroi et al. 1998 ).
The Early Devonian event A ca. 100-M a-younger Early Devonian event is recorded by monazite, titanite and rutile concordant ages in me tasediments of the HP HT units. However, the imprint of this second event is not observable in all samples and it appears in different ways in the samples where it is registered by the U Pb isotopic system. Direct evidence for this event is found in samples GCH-99-1, -9, and -13, and it is interpreted to be present in sample 7 (see dis cussion in previous section). The analytical data pre sented in this work suggest that this event reached its acme in an age span of some 5 million years between 385 and 390 Ma, but it might have started at ca. 400 405 Ma, in agreement with data obtained in other units of the Allochthonous Complexes (Santos Zalduegui et al. 1996) . These ages are also in agreement with SHRIMP data on U-rich, CL-structureless rims of zircons from metasediments of these units (Ord6ii.ez Casado 1998). The age interval revealed by the present U Pb work also matches a number of ages obtained on zircons (IDTIMS and SHRIMP) monazites and titanites (IDTIMS) from a variety of rocks from the upper units of the AC rep resenting both mantle and crustal melts (Peucat et al. 1990; Schiifer et al. 1993 , Santos Zalduegui et al. 1996 Ord6ii.ez Casado 1998) . In addition, this age interval is coeval with the age of retrograde amphibolite facies metam0';l5hism proposed for the HP HT units on the basis of Ar 3 9 Ar dating of fabrics (Dalhneyer and Gil Ibarguchi 1990; Peucat et al. 1990; Dallmeyer et al. 1991; Dallmeyer et al. 1997) . Dallmeyer et al. (1997) obtained a plateau hornblende 4°A r 3 9 Ar age of 425 Ma in a retrograded mafi c granulite from the Ordenes Complex. They considered the signifi cance of this da turn to be uncertain given that, at that point, the HP HT meta morphism was being interpreted as Early Devonian in age. This datum is now more easily interpretable within the framework of an Early Ordovician age of the HP HT metamorphism as it can then be interpreted to represent a cooling age from peak or post-peak granulite conditions.
Another relevant aspect of this work is that it shows that the Early Devonian effects are recorded in different ways in different units, being more intense in those rocks located in areas of more intense Variscan tectonother mal reworking. This is particularly evident in samples 7 and 13 (Figs. 5 and 8), both located within Variscan shear zones. In this respect, it is important to note that monazites in sample GCH -99-13 yield an average age of 386 Ma (Fig. 8) . The sample is located immediately below the Corredoiras Detachment (Diaz Garcia et al. 1999a) , previously dated at 375 Ma ( 4°A r/ 3 9 Ar on hornblende concentrates; Dallmeyer et al. 1997 ). This episode was apparently not recorded by the U Pb sys tem in areas situated outside zones of intense Variscan tectonic activity. This is also consistent with the data provided by Abati et al. (1999) in the structurally over lying intermediate-pressure units, where U Pb dating of monazite from metasediments did not reveal the pres ence of the Early Devonian component.
These aspects are of importance when attempts are made at constraining the nature and conditions of the Early Devonian metamorphic event. As we have stated, some authors claim that this episode was the HP HT granulite to eclogite single metamorphic event related to a single subduction event in Early Devonian times. In previous sections we have defended the hypothesis that the HP HT event is Early Ordovician and was possibly generated in an arc environment in a peri-Gondwanan ocean reahn. If so, what is the nature and setting of the 385 395 Ma event? From data obtained in this work, we know that this event produced growth of new monazite and growth of titanite in the metasediments and in the leucosome. However, this does not give an indication of T because both minerals can grow in relatively low T environments in the presence of a fluid phase. On the other hand, we know from independent criteria that this event (at least locally) was high-grade enough to melt mantle and crustal rocks involved in the Variscan Col lision (Santos Zalduegui et al. 1996) . Also, we argue that the evidence for this event, at variance with the Early Ordovician event, is localised in zones of Variscan tec tonic reworking. The ages presented in this work are in agreement with the model proposed by Martinez Ca talim et al. (1997, 1999) according to which the HP HT units were variously deformed during their emplacement onto the structurally underlying ophiolitic units in the early stages of the Variscan Laurentia Gondwana col lision (ca. 390 380 Ma). In this scenario, growth of ti tanite and monazite might have been enhanced in highly strained rocks within shear zones by the action of fl uid circulation. Similar cases of growth or resetting of U-bearing minerals in fluid-rich high-strain environment are reported in many areas (e.g. Tucker et al. 1987; Gromet 1991; Ketchum et al. 1998 ). This would also be consistent with the formation of CL structureless rim domains in some zircons that yield SHRIMP U Pb ages at ca. 380 390 Ma (Schiifer et al. 1993; Ord6fi ez Casado 1998) . We suggest, therefore, that the Early Devonian event was not a HP event in the upper units of the Al lochthonous Complexes, but was generated in a general context of crustal deformation in the overriding terrane during the early stages of Variscan collision that in volved under thrusting of the outer edge of Gondwana and HP metamorphism in the basal units broadly coeval with the Early Devonian event, here studied in the upper units.
A few words must also be said regarding the apparent ca. 100-million-year gap separating the two metamorphic events. Although some ages intermediate between 480 490 and 380 390 were obtained in single monazite grains and zircon multigrain fractions, we believe that they most likely represent either mixing of Ordovician and Devo nian components or differential lead-loss and there is no solid geochronological evidence arising from our data to suggest that they might represent an actual geologic event or events. Neither have other isotopic systems (Srn Nd, Ar Ar or Rb Sr) provided solid evidence in favour of the existence of high-grade events in that time gap.
Conclusions
The HP HT units were possibly generated at a conver gent plate boundary in a yet unconstrained realm of the Rheic Ocean domain where arc-type magmatism, sedi mentation and 'quick burial' high-pressure metamor phism followed by fast exhumation took place in a time span that, with available data, can be constrained be tween ca. 500 and 470 Ma. The ensemble thus generated was subsequently involved in the Variscan (Laurentia Gondwana) collision. The 380 390-Ma event was pos sibly related to the emplacement of the upper units onto the ophiolites, which, at that time, were being under thrust and stacked during the closure of the intervening ocean (Martinez Catalim et al. 1997 .
The above data and discussion, although mainly of regional signifi cance, also bear some relevance to the always delicate and exacting task of dating tectono thermal events in polyorogenic terranes. In this regard, our work contributes to strengthen the idea that such studies should not rely on one single mineral, and that the ideal case is one in which infonna tion can be 0 b tained from minerals with different isotopic response to the P T evolution of the rock. Moreover, one should be aware that a sufficient number of samples must be studied in order not to get a biased or dangerously in complete image of the events. In other words, in terranes with complex tectonometamorphic histories one must make sure that the rocks studied are actually represen tative of the geological events one is trying to study through a geochronological approach.
